Background: HIV/AIDS has various ocular manifestations. Objective: To find out eye findings among HIV positive patients in the era of antiretroviral therapy. Method This Hospital based cross sectional descriptive study was carried at B. P. Koirala Lions Centre for Ophthalmic Studies. Patient profile, WHO clinical stage, CD4+ cell count, duration of HIV, antiretroviral therapy, and systemic diseases were recorded. All the cases underwent ocular examination as per the study protocol and the findings were noted in a proforma developed for the study. The results were analysed with SPSS 14.0. Results: Of 100 HIV positive cases (including 55 antiretroviral therapy patients) 62% patients were male and 38% were female. The mean age of presentation was 27.72 years. Heterosexual transmission (62%) was the commonest mode of transmission of HIV. Thirty seven percent patients were illiterate. Systemic disease was present in 20% cases. Ocular complaint was present in 53% patients. Ocular disease was present in 40% HIV positive patients. Almost 55% of these cases were on antiretroviral therapy. Moderate to lower CD4 count patient had frequent eye disease. Patients in WHO Stage III and IV also had frequent eye problems. Anterior segment and external ocular disorder was present in 25% patients. The commonest manifestation was conjunctivitis in10% of total cases. Posterior segment manifestation was present in 11%, neuro-ophthalmic lesion in 4% and orbital lesion in 1% patient. Conclusion: Anterior segment manifestation is still common ocular manifestations in HIV positive patients in Nepal. Patients in WHO Stage III and IV are more vulnerable for eye changes. Young aged male and migrant workers are at risk of acquiring HIV in developing country like Nepal. Eye findings even in patientson antiretroviral therapy are similar. However, large sample size and long follow up study is required to have final disclosure.
Introduction
HIV is caused by a retrovirus, known as human immunodeficiency virus (Weiss, 1993) . Transmission of HIV occurs through the exchange of body fluids, sexual contact with infected partners, direct exposure to contaminated blood or blood products, or perinatal transmission from infected mothers to their offspring (Wynn, 2000) . HIV has the ability to affect every organ and system of the body directly or indirectly by making the host susceptible to opportunistic infections. Ocular manifestations have been reported in 70-80% of individuals infected with HIV,andcan involve any ocular structures anterior to posterior (Holland, 1992; Biswas et al, 2000) . Since, the introduction of highly active antiretroviral therapy (HAART) in late 1996, there is marked case reduction in acquired immune deficiency syndrome (AIDS) -related morbidity and mortality (Jabs, 1997 (Jabs, , 2002 Jacobson, 1997 Jacobson, , 2000 Palella et al, 1998 ).
So far relatively few studies have been done in developing countries on ocular manifestations of HIV patient on antiretroviral therapy (ART). Most of the studies have shown reduced incidence and prevalence of ocular manifestations in patients on HAART in different places (Palella et al, 1998; Jacobson et al, 1997; Song et al, 2000; Lin et al, 2002; Torriani et al, 2000) . Nepal is now going through a transition phase, and with the introduction of voluntary counseling and testing center (VCTC) and the provision of HAART free of cost to HIV-infected patients, the spectrum of ophthalmological manifestations may have varied. Thus, this study has been undertaken to understand the profile of the HIV-positive/ AIDS patients, various types and magnitude of ocular manifestations, on ARV therapy, and to look for variation from the other studies done elsewhere. 
Materials and methods

Results
There were 100 cases enrolled in the study during this period and 55 of them were receiving ART. They were 62(62%) males and 38(38%) females. Their mean age of presentation was 27.72 years (SD + -13.79). Most of the patients were in their fourth decade (39%) (Table1).
Of this number 62% acquired HIV through heterosexual transmission, remaining 26% and 12% acquired HIV through vertical and intravenous route respectively. Participants were engaged as laborer (29%), housewives (27%), students (16%), office staff (12%) and drivers (3%).Among them, 17% were migrant workers. India followed by Gulf country was their common migrating destination. Literally, literacy was poor with only 7% participants' pursuing their education till secondary school level. Large numbers of participant (74%) were just primary school level educated. Majority of the patients (86/100) were in WHO clinical stage I and II of the disease and the remaining 14% (14/100) patients were in clinical stage III and IV of the disease. An ocular disease was present in 70% (9/14) of WHO stage III and IV patient. Most of an ocular disease patient 65% (6/9) was on ART.
Ninety-five percent patients had their CD4 count done. Among them, 10% patients had CD4 count more than (>) 500cells/mm 3 , 60% patients had CD4 count between 200-500 cells/ mm 3 , 23% patient had CD4 count between 51-199 cells/mm 3 and 7% patient had CD4 count less than (<) 50 cells /mm 3 . The CD4 count among those patients who were receiving ART has been mentioned in Table 2 . Nearly 93% and 96% patient had their vision better than 6/60 in right and left eyes respectively (Table 3) .There were two patients with visual impairment and one blind patient. Nepal J Ophthalmol 2016; 8(15): 62-70 Clinically 53% (53/100) patients presented with some ocular complaint. Diminution of vision 45% (24/53), watering (24%), redness (24%), and foreign body sensation (17%) were some of them. Of this number 55% (29/53) were receiving an ART.
Ocular disease was present in 40% (40/100) of cases. Of them, 55% (22/40) patients were receiving ART. Anterior segment and external ocular disorder were involved in 25% (25/100) of the cases. In an anterior segment, bacterial conjunctivitis 40% (10/25) was a common eye disease. Bacterial conjunctivitis was also a common ocular disease in ART receiving patients 27% (6/22). Further details of anterior segment finding have been mentioned in Table  4 . Similarly, the posterior segment was involved in 11% (11/100) patients, 27% (11/40) of an ocular diseased patient and 14% (6/55) of an ART patient. CMV retinitis was diagnosed in three patients; two patients had a HIV retinopathy. Detail of posterior segment findings among ART receiving and non-receiving cases has been given in table-5. Out of total 100 HIV positive patients 55(55%) were receiving ART. Among them, 24(43.63%) were receiving ART for less than 3 months and only 1(1.8%) was receiving ART for more than 5 years. Minimum duration for receiving ART was 1 week and maximum duration for receiving ART was 96 month. Mean duration of ART was 6.71 month (SD+/-14.14 month). Of them 43% (24/55) patient was on ART for less than 3 months. Nepal J Ophthalmol 2016; 8(15): 62-70 Neuro-ophthalmic related lesions were present in 4% (4/100) patient. There were cases of optic neuropathy, third nerve palsy and disc edema. A female had histopathologically proven large cell NHL. She was on ART for 18 months.
Labh RK et al Eye changes among HIV positive patients
Systemic disease was present in 20% (20/100) cases. Pulmonary tuberculosis 60% (12/20) was the most common systemic infection, 10% patient had pneumonia, and 10% had liver disease. A case each of meningitis and herpes zoster ophthalmicus was also present. 
Discussion
The spectrum of eye changes in HIV and AIDS patients depends on several factors like availability of healthcare facility, variation in diseases patterns, status of the disease, awareness, literacy etc. Ninety percent of individuals with AIDS live in developing countries of sub-Saharan Africa, Indian Subcontinent, Latin America and Southeast Asia (Susan et al, 1997) .In Nepal, 22000 peoples are living with HIV (NCASC, 2014). Due to their lower socio-economic status; many patients are predicted to die in a relatively earlier phase of the disease, before developing any opportunistic infection (Biswas et al, 2000) .
Most of the people acquired HIV in younger age. Similar younger age people were also reported in other studies done in this subcontinent (Gharai et al, 2008; Lamichhane et al, 2010) . Some studies in other African Nations also had younger age involvement (Ayena et al, 2010; Azonobiet al, 2013 ).
We had mostly younger aged male being infected with HIV than their female counterpart which was also similar to other studies done in this subcontinent and elsewhere (Gharai et al, 2008; Shah et al, 2009; Lamichhane et al, 2010; Ayena et al, 2010; Azonobiet al, 2013) .
In Nepal, HIV infected patients usually do not undergo routine ophthalmic evaluation and are usually referred for ophthalmic examination only if they have any ophthalmic symptoms. Thus, the sample size in this study is just representation of small number of HIV positive patients who presented to this hospital for routine checkup. Therefore it is difficult to comment rigidly on the mode of transmission of HIV; however, even with a smaller sample size we had most of the cases with heterosexual transmission. Surprising results were cases of intravenous transmission of HIV. These patients were mostly young male and indulged in such activities because of friends. Similar other studies done in different developing and developed countries also had reported more heterosexual transmission (Biswas et al, 2000; Sriprakash et al, 2004) . On the other side, study done in United States of America (USA) reported homosexual transmission in 60% cases (Jabs, 1995) .
Nepal has a lot of population working as migrant worker. According to data published by National Centre for AIDS and STD Control, Nepal, seasonal labor migrants accounted for 41% of the high risk cases (UNPHA, 2008). Nepal J Ophthalmol 2016; 8(15): 62-70 This might be reason for higher number of migrant workers presenting as HIV positive cases in this study.
Labh RK et al Eye changes among HIV positive patients
Awareness of HIV positive people regarding ocular involvement is less in Nepal and most of the patients present only when they have any ocular complaint. These complaints are varied and point towards the visual status and diagnosis. We had most of the patients with good vision. This might be due to the fact that these patients were mostly from the capital city of Nepal and they routinely visit the ART center available in the hospital. There is study from this subcontinent where almost similar visual status was present in the patients (Biswas et al, 2000) .
Anterior segment manifestations of HIV occur in about 50% of HIV infected patients and include dry eye, infectious keratitis and iridocyclitis (Biswas et al, 2008 ). Here we had anterior segment disorders commonly in the form of conjunctivitis (40%) and blepharitis (20%). These are basically nonspecific disorders. Two cases of dry eyes and one case of herpes zoster ophthalmicus (HZO) was also present. Dry eye usually occurs in about 20% of HIV positive patients usually in the later stages of illness (Shukla et al, 2007) . HZO affects about 5-15% of patients infected with HIV. It occurs early in the course of HIV infection when the CD4 count is > 200cells/mm3. We had 6 years child with HZO and CD4 cell count 246cells/mm3.
Varicella zoster virus and Herpes simplex virus most commonly cause infectious keratitis in HIV positive patients (Sirkul et al, 2008) . However, the frequency of bacterial and fungal keratitis is also similar to that in immunocompetent individuals but it tends to be more severe. The most common fungal organism is candida especially in intravenous drug abusers (Govender et al, 2010) . Microsporidia has emerged as an important opportunistic protozoan in HIV positive patients (Joseph et al, 2005) . Corneal ulcer in this study was also fungal, positive for candida in culture. There was not a single case of microsporidia present in this study. However, there was a case of viral keratopathy as well.
Uveitis is one of the earlier sign of various chronic infections seen in HIV positive patient (Govender et al, 2010) . Mild form of iridocyclitis is usually associated with retinitis due to CMV or VZV (Govender et al, 2010) . We had cases of anterior uveitis among the both ART receiving and ART non receiving group. These patients did not have any associated retinitis and were neither taking medications like rifabutin or cidofovir.
Conjunctivitis was a common ocular manifestations presenting as 25% eye disease in HIV patients. A study from Tanzania and Togo also reported (conjunctivitis, blepharitis) as common nonspecific ocular manifestations 53% and 56.8% respectively among HIV patients (Sahoo, 2010; Ayena et al, 2010) . However, similar study done in Nigeria had conjunctivitis in just 4.8% cases (Azonobiet al, 2013) . The higher percentage of conjunctivitis in this study might be due to opportunistic infection and seasonal variation.
Posterior segment manifestations occur in 10% to 50% of HIV infected individuals, mostly in form of micro-vasculopathy (Biswas et al, 2000; Joseph et al, 2005; Sahoo, 2010; Govender et al, 2010) .In 11% patients posterior segment involvement was there in this study and almost half of the patients were receiving ART. Various cross sectional and other studies have shown cotton wool spot as the most common micro-vasculopathy present in HIV patients (Freeman, 1984; Biswas et al, 2000; Sahoo, 2010; Govender et al, 2010) . However, we had only one case of HIV retinopathy. This might be due to fact that most of the patient were in early stage of HIV.
CMV retinitis is a most common ocular opportunistic infection. It has been reported in Labh RK et al Eye changes among HIV positive patients Nepal J Ophthalmol 2016; 8(15): 62-70 15-40% patients (Shukla et al, 2007; Govender et al 2010) . In pre HAART era mortality due to CMV was high but post HAART era incidence of CMV retinitis has declined and survival rate has increased (Goldberg et al, 2005; Holland, 2008) . There was 7% case of CMV retinitis patient in this study which was similar with the findings of the studies done in Tanzania (Sahoo, 2010) and Nigeria (Azonobi et al, 2013) where CMV retinitis was responsible for 4.8% and 7.2% respectively of ocular complications of HIV cases.
There were 10% cases of retinal detachment in this study. Retinal detachment in HIV is not uncommon and can occur in CMV retinitis, acute retinal necrosis (ARN) and progressive outer retinal necrosis (PORN) patients. Prognosis of RD is very poor and difficult to manage (Jain et al, 2013) .There was a case of choroiditis as well. The cause for choroiditis was not isolated. However, choroiditis has been reported secondary to cryptococcal, tubercular, syphilitic, toxoplasma infections (Joseph et al, 2005; Govender et al, 2010) .
In this study 43% patients were on ART for less than 3 month and among them 46% had ocular diseases. It is reported that immune recovery may not be achieved for three months or longer post ART and during that interval patients are still at risk for opportunistic infections, including CMV retinitis (Holland, 2008) .
Neuro-ophthalmic related lesions were seen in 4% of total cases. In patients with AIDS there is a 3% to 8% incidence of neuroophthalmological disorders (Jabs et al, 1989; Mansour, 1990; Ziegler, 1991; Sadun, 1995) .
One case of unilateral optic neuropathy had projection of light (PL) vision in one eye, CD4+ count was 11cells/mm 3 and the patient was on ART for 3 months duration. There were 2.5% cases of NHL. NHL accounts for 3.5 to 5% of AIDS defining illnesses (Matzkin et al, 1994) .
Pulmonary tuberculosis was the most common systemic infection in 20% HIV patients. A study done from India had 67% case of pulmonary tuberculosis. (Biswas et al, 2000) .
Ocular diseases were more common among the patients with lower CD4+ count.Patients in WHO Stage III and IV had more ocular diseases and among these patients 65% were on ART. Higher prevalence of ocular manifestations among the ART patients in WHO Stage III and IV has also been reported (Shah et al, 2009 ).
Only those patients who presented to Tribhuvan University Teaching Hospital were considered. Hence, this does not represent actual ocular changes among the other HIV positive patients. Most of the ART receiving patients were on ART only for shorter duration. This was a single centered cross sectional hospital based study; thus follow up study of these patients are required to look for any variation in clinical manifestations of HIV positive cases irrespective of antiretroviral therapy in long run.
Conclusion
It can be concluded that anterior segment manifestations are more common in HIV patients. Young aged male and migrant workers are at more risk of acquiring HIV with heterosexual transmission being commoner. Eye changes are more common in WHO stage III and IV patients. However larger sample size and longer follow up study is required to have final disclosure.
